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Abstract
Background  The prevalence of sleep disorders among medical students was high during the COVID-19 pandemic. 
However, fewer studies have been conducted on sleep disorders among medical students after the COVID-19 
pandemic. This study investigated the prevalence and factors influencing sleep disorders among Chinese medical 
students after COVID-19.

Methods  A total of 1,194 Chinese medical students were included in this study from 9th to 12th July 2023. We used 
the Self-administered Chinese scale to collect the demographic characteristics. In addition, we used the Chinese 
versions of the Self-rating Depression Scale (SDS), the Self-rating Anxiety Scale (SAS), and the Pittsburgh Sleep Quality 
Index (PSQI) to assess subjects’ depression, anxiety, and sleep disorders, respectively. The chi-square test and binary 
logistic regression were used to identify factors influencing sleep disorders. The receiver operating characteristic (ROC) 
curve was utilized to assess the predictive value of relevant variables for sleep disorders.

Results  We found the prevalence of sleep disorders among medical students after COVID-19 was 82.3%. According 
to logistic regression results, medical students with depression were 1.151 times more likely to have sleep disorders 
than those without depression (OR = 1.151, 95% CI 1.114 to 1.188). Doctoral students were 1.908 times more likely to 
have sleep disorders than graduate and undergraduate students (OR = 1.908, 95% CI 1.264 to 2.880).

Conclusion  The prevalence of sleep disorders among medical students is high after COVID-19. In addition, high 
academic levels and depression are risk factors for sleep disorders. Therefore, medical colleges and administrators 
should pay more attention to sleep disorders in medical students after the COVID-19 pandemic. Regular assessment 
of sleep disorders and depression is essential.
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Introduction
COVID-19, caused by a novel coronavirus that emerged 
in December 2019 [1], has profoundly impacted health-
care systems and populations worldwide [2–4]. With 
a case fatality rate ranging from 1 to 7%, the virus con-
tinues to exert long-term health effects on individuals 
even after recovery, commonly called post-COVID or 
long COVID-19 [2, 5, 6]. The extended consequences of 
COVID-19 extend to various organs and systems, posing 
a sustained threat to both physical and mental health [2, 
4, 5, 7], with infection serving as a risk factor for exac-
erbating psychological disorders [8]. For example, some 
studies have found that long after infection with COVID-
19, patients continue to experience sleep disorders, anxi-
ety, and depression problems [9–12].

During the COVID-19 pandemic, medical students 
faced significant physical and mental stressors [13–15], 
including high workload and challenges due to insuffi-
cient protective measures [16]. The prevalence of sleep 
disorders among medical students during this period was 
notable [17, 18]. For instance, Greek medical students 
experienced severe disruptions in sleep quality during the 
pandemic, with the majority reporting insomnia (65.9%) 
and poor sleep quality (52.4%) [17]. A multinational 
cross-sectional survey reported that 73.5% of medical 
students had poor sleep quality during the pandemic [19]. 
Furthermore, a meta-analysis encompassing 201 studies 
found a prevalence of sleep disorder of 52% among medi-
cal students during the COVID-19 outbreak [20]. Sleep 
disorders persist in medical students even after the ini-
tial surge of the pandemic [21]. However, research on the 
prevalence of sleep disorders and influencing factors in 
medical student’s post-pandemic remains limited [22]. 
Therefore, timely and in-depth analysis of the health sta-
tus of Chinese medical students is imperative. Identifying 
relevant factors is critical to developing effective inter-
vention strategies.

It is crucial to study the mental health of medical stu-
dents because China faces a critical issue of medical 
student attrition [23, 24], coupled with challenges such 
as limited job opportunities and declining public trust 
in doctors, leading to decreased identity of self [25], 
low-income [26], challenging work environments [27], 
and uneven distribution of medical resources [28]. Dur-
ing the COVID-19 outbreak, a survey found that 58.4% 
of respondents wanted to change their profession after 
graduation [29]. Therefore, research is urgently needed 
to explore Chinese medical students’ mental health sta-
tus and identify relevant influencing factors to formulate 
effective interventions.

The impact of the pandemic on medical students’ men-
tal health is enduring and requires long-term monitor-
ing [2, 30]. Previous studies have found that the risk of 
sleep disorders remains elevated one year after significant 

events such as a pandemic [8]. Sleep disorders have many 
contributing factors, including anxiety and depression 
[31]. However, as far as we know, no previous study has 
explored sleep disorders in post-COVID-19 medical 
students. Thus, the objectives of the current research 
include: (1) To investigate the prevalence of sleep dis-
orders among medical students two months after the 
COVID-19 outbreak. And (2) to explore the factors 
influencing sleep disorders in medical students after the 
COVID-19 pandemic.

Methods
Study design and procedure
A total of 1194 medical students were recruited for this 
study from 9 to 20 July 2023 (as shown in Fig. 1). Before 
the poll began, we ensured that all participants had elec-
tronically given their informed consent. Participants 
needed to be able to read Chinese, understand the sur-
vey’s goals, be told, and agree to take part in the study for 
it to be considered. Refusal to participate in this study, 
more than 15% missing data, and inconsistent response 
completeness were exclusion criteria. After data collec-
tion was complete, two researchers double-checked the 
questionnaire for accuracy. The flowchart for this study is 
shown in Fig. 1.

The protocol for the research project had been 
approved by the Institutional Review Board (IRB) of the 
Tianjin Anding Hospital (approving number: 2023-027). 
The research was carried out after the principles laid out 
in the 1964 Declaration of Helsinki and its later revisions. 
Confidentiality of responses was assured, and all partici-
pants gave their informed consent.

Tools and related issues
The Chinese versions of the SDS, SAS, and PSQI were 
used to assess subjects’ depression, anxiety, and sleep dis-
orders, respectively. In addition, we used a general demo-
graphic questionnaire, which we designed, to collect the 
demographic characteristics of the subjects.

In the general demographic questionnaire, there was 
a question about “Financial pressure”: Are you feeling 
heavy financial pressure? The “Employment pressure” 
question: Are you feeling heavy employment pressure? 
The question of “Disruption of medical education”: Has 
the epidemic disrupted medical education? The question 
of “Wish to return to clinical rotation”: Do you wish to 
return on time? The question of “Pursuing clinical work 
after graduation”: Whether you want to pursue a clini-
cal career after graduation? The question of “The impact 
of COVID-19”: What do you think about the impact of 
COVID-19 on healthcare? The question of “Worried 
about being infected”: Are you worried about infecting 
COVID-19 when you return to your clinical rotation?
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Infection number of medical students with COVID-19
The well-known medical illness known as post-viral 
infection syndrome (PVIS) varies in severity after acute 
viral infection recovery. It is marked by different degrees 
of physical, cognitive, and emotional impairment [32]. 
For this reason, we divided the medical students into 
three groups according to the number of COVID-19 
infections: 1, ≥ 2, and 0.

Demographic characteristics
Academic level, gender, birthplace, weekly exercise fre-
quency, personality trait, health condition, being infected 
with COVID-19, in clinic rotation, financial pressure, 
employment pressure, disruption of medical education, 
wish to return to clinical rotation, pursuing clinical work 
after graduation, the impact of COVID-19 and worried 
about being infected were among the demographic char-
acteristics listed. Each participant’s frequency of being 
infected with COVID-19 was evaluated using the fol-
lowing three-point dimensions: “1,” “≥2,” and “0.” Every 
participant was asked to rate the epidemic’s impact on 
their future medical careers on a three-point scale: “no 
impact,” “positive,” and “negative.”

Pittsburgh sleep quality index (PSQI)
We used the Chinese version of the PSQI [2] to evaluate 
sleep disorders [33]. The 19-question questionnaire com-
prises seven sections: sleep duration, sleep disturbance, 
sleep latency, subjective sleep quality, habitual sleep effi-
ciency, daytime dysfunction, and sleep medications. With 
a total of 21 points, the PSQI reflects the quality of each 
component. Participants in this study were classified as 
having a sleep disorder if their overall PSQI score was 
eight or above [34]. This scale had a Cronbach’s alpha of 
0.71 [35].

Self-rating anxiety scale (SAS)
We used the Chinese version of the SAS to assess anxiety 
symptoms [36]. Each symptom on the SAS questionnaire 
has a frequency scale from 1 to 4, comprising 20 items. 
After determining the raw score for each item, we mul-
tiplied it by 1.25 to get the standardized value. The SAS 
norm, which captures the subjective experiences of peo-
ple who tend to stress out, was utilized to establish a cut-
off threshold for anxiety at 50 points on a standardized 
scale [37]. A Cronbach’s alpha of 0.89 was recorded for 
this scale [38].

Fig. 1  Flowchart of this study
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Self-rating depression scale (SDS)
The Chinese version of the SDS, a brief 20-question 
questionnaire, measured depressive symptoms [39]. The 
validity and reliability of this lengthy self-administered 
survey are high. One can get an overall SDS score by add-
ing the results from all 20 questions. To get the standard-
ized score, multiply the SDS score by 1.25, keeping the 
whole value. The SDS norm, which represents the subjec-
tive experiences of individuals with depression, was uti-
lized to establish a cutoff point for depression at 40 on 
the standardized total score [40]. The SDS has a Cron-
bach’s alpha of 0.73 [41].

Statistical analysis
The statistical analysis was conducted using SPSS 25.0. 
The use of descriptive analysis allowed for the character-
ization of demographic features. To display categorical 
data, we use the numbers N and %. In addition, to better 
understand the distribution characteristics and statistical 
properties of quantitative data, we use Mean, Standard 
Deviation (SD), Skewness, and Kurtosis to summarize 
quantitative data. Dissimilarities between medical stu-
dents suffering from sleep disorders and those without 
were examined using a chi-square test.

Furthermore, binary logistic regression was employed 
to examine potential risk factors for sleep disorders, with 
all variables that were significant in the chi-square test 
serving as dependent variables. We used the enter-LR 
technique. The 95% confidence interval (CI) of the ratio 
of ratios (OR) showed the degree to which different fac-
tors were linked to sleep disorders. For the test, a p-value 
less than 0.05 was deemed statistically significant. Analy-
ses were performed using the receiver operating charac-
teristic curve (ROC curve) to assess the predictive value 
of relevant variables for sleep disorders.

Results
Demographic characteristics of participants
Table  1 shows the demographic characteristics of the 
participants. This study included approximately equal 
numbers of male (50.2%) and female (49.8%) participants. 
In addition, most medical students have been infected 
once (60.6%), and a few have been infected more than 
twice (29.3%) or have never been infected (10.1%) with 
COVID-19.

Clinical characteristics of participants
Table  2 shows the participants’ scores on the Chinese 
versions of SDS, SAS, and PSQI, including skewness and 
kurtosis. Of the seven components of the PSQI, the mean 
scores of subjective sleep quality, sleep latency, sleep 
duration, sleep disturbance, the use of sleep medication, 
and daytime dysfunction were above 1. In addition, the 

mean scores for solely habitual sleep efficiency were less 
than 1 (Table 2).

Comparison of medical students with and without sleep 
disorders
Table  3 compares the differences between medical stu-
dents with and without sleep disorders. Doctoral students 
were more likely to have sleep disorders than under-
graduate and graduate students (χ2 = 19.594, P < 0.001). 
Interestingly, medical students who did not feel employ-
ment stress were more likely to have sleep disorders than 
those who felt employment stress (χ2 = 8.344, P = 0.004). 
However, there was no statistically significant difference 
between the number of times medical students had been 
infected with COVID-19 and the prevalence of sleep dis-
orders (χ2 = 2.901, P = 0.235). Notably, medical students 
with depression (χ2 = 267.378, P < 0.001) and anxiety 
(χ2 = 46.489, P < 001) were more likely to have sleep disor-
ders than those without depression and anxiety.

Risk factors of sleep disorders in medical students
We used binary logistic regression to explore the factors 
influencing sleep disorders among medical students after 
the epidemic (Table 4). The presence of a sleep disorder 
was used as the dependent variable, and variables with 
significant differences in univariate analyses were used 
as independent variables. The results found that depres-
sion was a risk factor for sleep disorders among medical 
students after the epidemic (OR = 1.151, 95% CI 1.114–
1.188). In addition, academic level influenced sleep dis-
orders among medical students (OR = 1.908, 95% CI 
1.264–2.880). The area under the ROC curve for depres-
sion is 0.689 (Fig. 2).

Discussion
The current study is the first large-scale cross-sectional 
investigation to explore the prevalence of sleep disorders 
among medical students after the COVID-19 pandemic. 
Our main findings are as follows: first, the incidence 
of sleep disorders among medical students after the 
COVID-19 pandemic is 82.3%; second, academic level, 
health condition, employment pressure, and pursuing 
clinical work after graduation influence sleep disorders; 
and finally, depression and high educational level are 
independent risk factors of sleep disorders among medi-
cal students.

The main finding is that the prevalence of sleep disor-
ders is 82.3% among medical students after the COVID-
19 pandemic. This result aligns with previous research 
[42]. For instance, a meta-analysis shows that sleep dis-
orders are prevalent in the medical student population 
[42]. Another study in Riyadh, Saudi Arabia, found a 
76% incidence of poor sleep quality among medical stu-
dents [43]. However, the current study reveals a higher 



Page 5 of 10Liu et al. BMC Psychiatry          (2024) 24:538 

Table 1  Socio-demographic characteristics of the medical students after the COVID-19 epidemic (N = 1194)
Variables Frequency %
Academic level
Undergraduate and Postgraduate 833 69.8
Doctor 361 30.2
Gender
Male 599 50.2
Female 595 49.8
Birthplace
Countryside 618 51.8
Town 576 48.2
Weekly exercise frequency
0 397 33.2
1–2 443 37.1
≥ 3 354 29.6
Personality trait
Introversion 578 48.4
Extroversion 616 51.6
Health condition
Fine 464 38.9
General and with chronic disease 730 61.1
Been infected with COVID-19
1 724 60.6
≥ 2 350 29.3
0 120 10.1
In clinic rotation
Yes 626 52.4
No 568 47.6
Financial pressure
Yes 637 53.4
No 557 46.6
Employment pressure
Yes 651 54.5
No 543 45.5
Disruption of medical education
Yes 602 50.4
No 592 49.6
Wish to return to clinical rotation
Yes 567 47.5
No 627 52.5
Pursuing clinical work after graduation
Yes 655 54.9
No 539 45.1
The impact of COVID-19
No impact 385 32.2
Positive 393 32.9
Negative 416 34.8
Worried about being infected
Yes 607 50.8
No 587 49.2
Note: The question of “Financial pressure”: Are you feeling heavy financial pressure? The question of “Employment pressure”: Are you feeling heavy employment 
pressure? The question of “Disruption of medical education”: Has the epidemic disrupted medical education? The question of “Wish to return to clinical rotation”: 
Do you wish to return to clinical rotation on time? The question of “Pursuing clinical work after graduation”: Whether you wish to pursue a clinical career after 
graduation? The question of “The impact of COVID-19”: What do you think about the impact of COVID-19 on healthcare? The question of “Worried about being 
infected”: Are you worried about infecting COVID-19 when you return to your clinical rotation?
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incidence of sleep disorders among medical students 
than earlier studies during COVID-19 [17, 20]. For exam-
ple, a study in Greece found a sleep disorder incidence 
of 52.4% among medical students during the COVID-19 
pandemic [17]. A systematic review and meta-analysis 
also reported a 52% incidence of sleep disorders among 
medical students during the COVID-19 pandemic [20]. 
However, most previous studies were conducted during 
the epidemic, whereas our study was conducted after the 
epidemic, which may have contributed to the difference 
in prevalence. In addition, we used the Chinese versions 
of the PSQI, SAS, and SDS scales. The cutoff values we 
set, the reliability of these scales, and the way partici-
pants responded to them may have differed from other 
studies. Therefore, it is necessary to consider these fac-
tors to understand the inconsistency of the study results 
more fully.

Furthermore, we found that the academic level influ-
ences sleep disorders among medical students after the 
COVID-19 pandemic. Previous studies have limited 
exploration of sleep disorder incidence among gradu-
ate students [44]. It is well known that there is a strong 
relationship between academic level and mental health 
[45]. Furthermore, it has been found that the higher the 
level of education, the higher the prevalence of sleep 
disorders [46]. For example, doctoral students had sig-
nificantly higher levels of anxiety and sleep problems as 
well as depressive symptoms than master’s students in 
Polish [47]. In addition, one study in Hong Kong found 
that approximately 83% of graduate students experienced 
sleep disorders during the COVID-19 pandemic [44]. 
People with high academic levels sleep poorly due to high 
competitive pressure [47]. Our findings provide new lit-
erature on the relationship between educational levels 
and sleep disorders.

Another main finding of our study is that depression 
is an independent risk factor for sleep disorders among 
medical students after the COVID-19 pandemic. Depres-
sion is prevalent, costly, debilitating, and associated with 
an increased risk of suicide [48–50]. There is a close 

relationship between depression and sleep disorders 
[51, 52]. Most sleep disorder patients experience depres-
sive episodes, and higher levels of depression are associ-
ated with an increased incidence of sleep disorders [53]. 
Hence, the relationship between depression and sleep 
disorders may be bidirectional [51, 52]. For instance, 
a meta-analysis found a positive correlation between 
depression and sleep disorders [54]. Studies have shown 
a higher incidence of depression in patients with sleep 
disorders [53]. The reasons depression affects sleep dis-
orders include: Firstly, patients with depression have 
reduced circadian rhythm amplitude, and various treat-
ments for depression have been shown to affect circadian 
rhythms [55]. Secondly, severe depressive disorders are 
associated with functional impairments in the structural 
network regulating rapid eye movement (REM) sleep 
[56]. Finally, the medial prefrontal cortex (mPFC) is a 
crucial region regulating depression and sleep, and signif-
icant changes in neural activity in the mPFC subregions 
of depression patients have been observed [57].

It is noteworthy that, before initiating this study, we 
predicted that infecting COVID-19 would affect the 
sleep disorders of medical students. Surprisingly, our 
study results indicate no difference in the incidence of 
sleep disorders among medical students infected once, 
more than two times, or not at all with COVID-19. This 
result may be attributed to China being one of the earli-
est countries to commence global COVID-19 vaccination 
campaigns, leading to a significant decline in COVID-
19-related mortality rates [58]. Previous research in the 
United States suggests that repeated COVID-19 infec-
tions further increase the risks of death, hospitaliza-
tion, and sequelae [59]. However, no studies examine the 
impact of recurrent infections and the number of infec-
tions on sleep disorders. Therefore, more studies are 
needed to investigate the effects of COVID-19 infection 
on sleep.

Despite providing valuable insights, our current study 
has limitations that must acknowledged. Firstly, the cross-
sectional research limits our detailed understanding of 

Table 2  The scores of PSQI, SAS, and SDS of the participants
Variables Mean SD Skewness Kurtosis
PSQI total score 10.14 3.326 -0.324 0.741
Subjective sleep quality 1.46 1.107 0.067 -1.328
Sleep latency 1.72 0.869 -0.256 -0.591
Sleep duration 1.45 1.088 0.064 -1.285
Habitual sleep efficiency 0.60 0.849 1.444 1.417
Sleep disturbance 1.84 0.562 -0.877 1.935
Sleep medications 1.39 1.143 0.105 -1.413
Daytime dysfunction 1.68 0.873 -0.131 -0.692
Anxiety total score 55.11 9.630 -0.339 0.439
Depression total score 61.20 7.093 -2.863 10.068
Note: PSQI, Pittsburgh Sleep Quality Index; SDS, Self-rating Depression Scale; SAS, Self-rating Anxiety Scale
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Variables Participants(N = 1194)
None-sleep disorders
(N = 211)

Sleep
disorders
(N = 983)

χ2 P

Academic level 19.594 < 0.001
Undergraduate and Postgraduate 174 (14.6%) 659 (55.2%)
Doctor 37 (3.1%) 324 (27.1%)
Gender 3.804 0.051
Male 93 (7.8%) 506 (42.4%)
Female 118 (9.9%) 477 (39.9%)
Birthplace 0.238 0.626
Countryside 106 (8.9%) 512 (42.9%)
Town 105 (8.8%) 471 (39.4%)
Weekly exercise frequency 4.753 0.093
0 68 (5.7%) 329 (27.6%)
1–2 91(7.6%) 325 (29.5%)
≥ 3 52 (4.4%) 302 (25.3%)
Personality trait 0.017 0.896
Introversion 103 (8.6%) 475 (39.8%)
Extroversion 108 (9.0%) 508 (42.5%)
Health condition 23.289 < 0.001
Fine 113 (9.5%) 351 (29.4%)
General and with chronic disease 98 (8.2%) 632 (52.9%)
Been infected with COVID-19 2.901 0.235
1 120 (10.1%) 604 (50.6%)
≥ 2 72 (6.0%) 278 (23.3%)
0 19(1.6%) 101(8.5%)
In clinic rotation 0.303 0.582
Yes 107 (9.0%) 519 (43.5%)
No 104 (8.7%) 464 (38.9%)
Financial pressure 0.153 0.696
Yes 110 (9.2%) 527 (44.1%)
No 101 (8.5%) 456 (38.2%)
Employment pressure 8.344 0.004
Yes 134 (11.2%) 517 (43.3%)
No 77 (6.4%) 466 (39.0%)
Disruption of medical education 0.009 0.925
Yes 107 (9.0%) 495 (41.5%)
No 104 (8.7%) 488 (40.9%)
Wish to return to clinical rotation 0.624 0.430
Yes 95 (8.0%) 472 (39.5%)
No 116 (9.7%) 511 (42.8%)
Pursuing clinical work after graduation 21.272 < 0.001
Yes 146 (12.2%) 509 (42.6%)
No 65 (5.4%) 474 (39.7%)
The impact of COVID-19 2.241 0.326
No impact 77 (6.4%) 308 (25.8%)
Positive 67 (5.6%) 326 (27.3%)
Negative 67 (5.6%) 349 (29.2%)
Worried about being infected 0.905 0.342
Yes 101 (8.5%) 506 (42.4%)
No 110 (9.2%) 477 (39.9%)
Depression or not 267.378 < 0.001
Yes 148 (12.4%) 976 (81.7%)
No 63 (5.3%) 7 (0.6%)

Table 3  Comparison of medical students with and without sleep disorders after the COVID-19 epidemic
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how COVID-19 affects sleep disorders, so this study can-
not conclude a causal relationship between COVID-19 
and sleep disorders. Future research should employ lon-
gitudinal studies to understand the temporal effects of 
these results. Secondly, due to the online survey design, 

most studies used self-administered Chinese question-
naires without clinical diagnostic confirmation. However, 
all included studies used validated screening tools such as 
the Chinese versions of the SDS, SAS, and PSQI. There-
fore, future research is recommended to use rigorous 

Table 4  Influencing factors of sleep disorders among medical students after the COVID-19 epidemic period
Influence factors B Std. error Wald P OR 95%CI
Academic level 0.646 0.210 9.472 0.002 1.908 1.264∼2.880
Health condition 0.206 0.179 1.329 0.249 1.229 0.866∼1.744
Employment pressure 0.204 0.177 1.336 0.248 1.227 0.867 ~ 1.735
Pursuing clinical work after graduation 0.306 0.181 2.865 0.091 1.358 0.953∼1.934
Anxiety 0.001 0.010 0.012 0.912 1.001 0.981 ~ 1.022
Depression 0.140 0.016 72.396 < 0.001 1.151 1.114 ~ 1.188
Constant -8.825 0.948 86.636 < 0.001 0.000
Note: The question of “Employment pressure”: Are you feeling heavy employment pressure? The question of “Pursuing clinical work after graduation”: Whether you 
wish to pursue a clinical career after graduation? Bolding means the P < 0.05

Fig. 2  ROC analysis of the factor influencing medical students’ sleep disorders after the COVID-19 epidemic. The area beneath the curve was 0.689 for 
SDS scores. Note: SDS, Self-rating Depression Scale

 

Variables Participants(N = 1194)
None-sleep disorders
(N = 211)

Sleep
disorders
(N = 983)

χ2 P

Anxiety or not 46.489 < 0.001
Yes 114 (9.5%) 757 (63.4%)
No 97 (8.1%) 226 (18.9%)
Note: The question of “Financial pressure”: Are you feeling heavy financial pressure? The question of “Employment pressure”: Are you feeling heavy employment 
pressure? The question of “Disruption of medical education”: Has the epidemic disrupted medical education? The question of “Wish to return to clinical rotation”: 
Do you wish to return to clinical rotation on time? The question of “Pursuing clinical work after graduation”: Whether you wish to pursue a clinical career after 
graduation? The question of “The impact of COVID-19”: What do you think about the impact of COVID-19 on healthcare? The question of “Worried about being 
infected”: Are you worried about infecting COVID-19 when you return to your clinical rotation? Bolding means the P < 0.05

Table 3  (continued) 
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clinical diagnosis to confirm our results. Additionally, the 
assessment of personality traits is based on self-reports, 
which may introduce some bias. Future research could 
utilize personality assessment tools like the Minnesota 
Multiphasic Personality Inventory (MMPI). Thirdly, the 
questionnaire did not include whether participants were 
isolated during the COVID-19 pandemic, and it remains 
unclear whether this would affect sleep disorders. Addi-
tionally, the current study only assessed medical students 
in China, and generalizing the results to the entire medi-
cal student population may be challenging. Finally, we 
used a sampling method in this study, so there may be 
issues with representativeness limitations. Future studies 
can further explore the underlying mechanisms and inci-
dence rates.

Conclusion
In conclusion, the prevalence of sleep disorders among 
medical students after the COVID-19 pandemic is high. 
Additionally, depression and high academic levels are 
independent risk factors for sleep disorders among medi-
cal students. Thus, relevant organizations must develop 
targeted intervention strategies to reduce the incidence 
of sleep disorders among medical students after the 
COVID-19 pandemic.
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